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Motivation
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Two key techniques

Cutkosky cutting rules — Double Dispersion 
Relation (DDR) 

Dirac structures — Consider negative parity 
baryons’ contributions
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Why  and ?Ξb → Ξc Λb → Λc

Widely investigated: Quark model, HQET, Lattice, Exp. 

 (PDG2016)ℬ(Λ0
b → Λ+

c e−ν̄e) = (6.2+1.4
−1.3) × 10−2
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Verify the DDR
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Verify the DDR
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Verify the DDR
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Veltman:  
Largest Time Equation

ffs 
for 

meson

ffs 
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baryon



Too many Dirac structures

Universal when using QCDSR method to deal with baryons 

The prescription of considering negative parity baryons’ 
contribution may be a universal solution 

Can be seen in the following slides…
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Two-point correlation function
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Weighted average
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traditional

this work

positive parity

negative parity

threshold parameter s0

higher resonances and  
continuum spectra



dim-0,3,5 for , 1 for each 

dim-3,5 ~    ===>    only dim-0 survive 

dim-4 neglected

ΞQ

ms ΛQ
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The accuracy is very high 

For , only dim-0 

 mass for quark — not pole mass 

Results of pole residues are different 
in the two schemes

ΛQ

MS
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Three-point correlation function

18



19



20

Weighted average
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dim-0,3,5 for , 1 for each 

dim-3,5 ~    ===>    only dim-0 survives 

dim-4 neglected

Ξb → Ξc

ms Λb → Λc
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The constraint is too strong 



23



24

 at F(q2
max) 1/mQ(F(0), F(q2

max)) (F(0), F(q2
max))



 at 2-loop  ===>            
 at 1-loop 

Consider the scale dependence of interpolating currents 

The definition of pole dominance should be relaxed.

mc(mb) = 0.906 GeV
mc(mb) = 0.997 GeV
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Summary and outlook
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, current masses for quarks 

Full LO results in QCD for the Wilson coefficients are obtained 

Heavy quark limit can be achieved from the full QCD results 
===> doubly heavy baryons 

The two key techniques are correct 

Can be safely applied to evaluate the four-quark operator matrix 
elements for lifetimes of baryons

T{Q1(x)Q2(0)} = ∑
i

Ci(x)Oi(0)
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Thank you for your attention!
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Backup
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Λ̄Λ = 0.9 GeV, mc = 1.4 GeV, mb = 4.8 GeV


